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mm^] mimm 
[«#3gi] 

grfiaii 1 (Dmmm ^ifn.x^^yttt=. itm^^ ^ mm^ s^t.iz^ij mmmm^ 

^#:^3^CfeV^r, ftflBM^^Tt^ti. N i, Fe, Co, Pt, Cu, Au, G 
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10 — 221986 

ffio 

;v^-^7A, ^5?>^;i/, '^v^y'y. .^^y. i^nA, u II>}!^)^e>^^^tlfe-' 
a © 5t:* 5: ^fig^^ ^ -r » ^ < % -M^ ^ i: #^ i: ^^flsm-?*^ 

55i S ^^flsiai^ # X. ^#^^Sc 
2 b T ^ , 

M^^l:75M8©^^•rtl}^)^-^C^<.^T, tffSaH 1 C^$fi^MG)MMti, l~50n 

m T ^ :i ^ 5: #m -r S 3& ^ IgIS& ^ X. Jt ^ #^^Sc 

[M^^ 1 1 ] 
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m^m 12] 
m^m 1 3 ] 

M^si 1 ^T^iiff^^i 2^cfev^T, mmv-:^mmi5^x^\^^u^ymmzit 

[M^:S14] 

So 

Cm^^ 15] 

So 

[ff^^l 6] 
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nut. 

mmm 1 (Dmmm /m. r ^^^t ^ t=. itm^yt & mm t- -5 r t ic <j: u iffsaioii^ 
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1! 

1 9 ] 

M^^l 6BM1 9®V^•m:^)^-'^CfeV^T, ^^tt^#f!^lK$:#-g.X^», MSB 
[0 0 0 1] 

b =fo (7) -T' -2> c 

[0 0 0 2] 
[«&*(^S$g] 

mm-\i^m-t^m^±izmm.^nr=immh^yi^::^^ (tft) ic^rynf^v 

-r}«)^^^S$:?§l>*TV>§o ?S^T'-<x:/lx-niO. 5 — 2 0-r >5=•S^(Z)=fo®^-e 
[0 0 0 3] 
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[0 0 04] 

^^xyi/>r-eii, -miz^- hmmt¥- hmmii-i^mizmm^nx^s^j. 

[0 0 0 5] 

mmmM^}L\yXK\^ Ta, xmis^n\^ht\x\^^iSK ^x^kyis^^^^^ 
iitmmm^tmom^mzj:^). mm'\i^\^±^^^^iit>^x^^%<D(D. aoo 

[0 0 0 6] 

mizmmt^zt.tf^£^mx:^v. mmmMmmmt. mm^m^^p. zonmm 

[0 0 0 7] 



^fj§E4f 5]2 11-3036787 
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[0 0 0 8] 

t-t. mmm^±izr'^jvy7 7si/vz2ym^mmv. r©T^;i/:7r^s/u 
mmcDmmzj-^^ - -y wtc^^ ■^<d±iz-^'- hmmmt^- hmmmmum 

iy^ymm±^mm-^-^^ny^i7h:!i^-j\y^m^Lr^^. ^mm-km^h. ^ 
4x^7N°^-->/7*LT, i^iy^ymmtmm-t^^mmwikmm-t 

•So 3e»LT, TFT(DfNiSX^?:^T'r-g>o 
[0 0 0 9] 

o 

[0 0 10] 

izj:i)mmtr^i,tmit^nxLt^x\^^r^, z(Dmm^r^{tmit^tir=.mmkm 

[001 1 ] 
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#5p 10 — 221986 

:& ^ f: ;r s % ® ^ ^ e 

[0 0 12] 
[0 0 13] 

[0014] 

^^-[Hxi^mz-^ ^-r ^ n:^^ < K}^i:s^^m^^'&xmmmzm(Dmm^nv :i 
n^mi^x^^^o 

[0 0 15] 

(TaN^) X^WL^t ^Z-h^—^OymnhX^X^^^. 

[0 0 1. 6] 
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fj^^L 10 — 221 986 



[0017] 
[0 0 18] 

■\i^^mi^mx:^^:it^mWihiLX\^^^o 
[0019] 

m^X. _hfH#«^CfeV^r, t&fHM^7t:^i±, Ni, Fe, Co, Pt, C 
u, Au, Gef)^^mitt\,r:i'pf£<t.%l-D07hmX&^z:t.^!^mt.LX\^^^ 

[0 0 2 0] 
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[0 0 2 1] 
[0 0 2 2] 

^ 3£m^ i: -r -5 M ^ ^f-^ J& < ^ ^ #^ b T V N s o 

[0 0 2 3] 

f«fH^ 1 (Dmmm ^Jf > ^Jf ^ ;t « ^ > ^ ;i/ S: ^^^^ h -5 MJpf;^)^ ^ ^ y , 

[0 0 2 4] 

t.t^. J:IE##m}Cfev^T. tafaH 1 ®^ii^m(Z)MJStt, 1 - 5 0 n niT-fe-S 

o t.t^. mmn2<Dmmmo)mmit. i o 0 — 2 o o nrnT-^-So 

[0 0 2 5] 

^7^, ±fH#«^^c^v^T, itffB^S-aMli, y->?.ii^^> KI/-r>M^^, 

iff fa y - ^ Mii!c ftffs F 1/ -r > M^® {c ^ ^ ^ ;b j^^^i^ i: ^ ^ L 

[0 0 2 6] 

-mt. i/Ui^--r K-t?fe-5 3^$:#M^ LTV^-5. 
[0 0 2 7] 

[0 0 2 8] 
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[0 0 2 9] 

^hK. ±m^mmz}3\>^x. mm^^:^-^^mmmmi:i^. m^^t^m^-t^m 

[0 0 3 0] 

m^m 1 (Dmmm ^^hx * ^ ^mmir^z.h\z^^) mm^m^ 
mii^m-ki^^i\:vxm^^^mw.m^n^jLMt.. ■ 
mum^^^mwm:Mmu^io)mmm^^-^^--y^'\.x. mm-mm^m^ 

[0 0 3 1] 

mwm-k'i^^Bitvx^^^^^mm^m^xM^. 
mW^^a^^m^m^-(Smumio)mmm:^}-^^--y^'\.x. mmmm^mi^ 

wm^^m3.n'mi(Dmmm^m^x^2<Dmmm:^mm.'t^jLUh. 



ffiliE#¥ 11-3036787 
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mil. 

[0 0 3 2] 
[0 0 3 3] 

-t:gH#ig:^^®#«^^c^v^T, mi®lfe^]K>aD^m2(Z)a^]m^:^bT, 
[0 0 3 4] 

o 

[0 0 3 5] 
[|§^(^^Sg®?^^,] 

1 5 $:«V>TmHSlC^^-r -So 
[0 0 3 6] 



1 2 
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[0 0 3 7] 

r^ic, mmm^^m-t^mi&i 0 o±izrmmi o^mm-t^a rmmion 

[0 0 3 8] 

m^m^-t^:^m^mm-ts:r.}it)-x^^, mi (a) > ^^m^t^mM-t^m 

m7X.mthXit. Fe, Co, Ni, Ru, Rh, Pd. Os, Ir, Pt, C 

^^mmm (^t=.immm) (DmmTtmx&^Ge. Fh^m^^^z.iiijx^^ 

[0 0 3 9] 

^^^T, mm^mi^m i o i i hm^ii 102a ^mmmizmm-t 

?>o (HI (B) ) 
[0 0 4 0] 

■r^#rBM4^##:M.^^H^^^»M$:J§L, ^ti^^^#:Ma, Sim. Ge 
iK, m^lt. Six Ge (0<X<1) XB^tl^^^BM. 
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[004 1] 

fHi<D^- hmmmi 02 at vxit. mimmm> ^immm. m^mimm 

M (S i Ox Ny ) , ^r:LltZtl^(DmMlS^^^ 1 nm-S 0 nm©Mff^HT- 

mmithxn^n^mitm&^^^it-^r^X'^m^tLxm^ti^mitm^m^^^:!. 

[0 0 4 2] 

aS2:ffi^^i±efe«)iC, figm?aM$:4 0 0-5 0 OiCT-^m-r^xe, ^^cl± 

> ±fB® J:e)^cmMel^^c?^fifel.fe^, 350-50 o°c®|^^s$:iiti;l^x^^ 

[0 0 4 3] 

xk\z. %\(Dff-vmmm.i 0 2 a^^m-^^x^^%^fz.\xm^%o^mmz 

M^fb$-&T^^ffi4^##:l^l 0 3 $:?^^-r^o (SI (C) ) 
[0 0 4 4] 
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[0 0 4 5] 

. u-if-^^fb®^^ (L/-if-)fe®M«. mm^m. /^jv:;^m. m^)Mvm 

[0 0 4 6] 

104 ^n^. mi (D) ) 

[0 0 4 7] 

mz. mm±m^m-DX. mzcD^-hmmmi 0 2 c^m^t^. mi ( 
E) ) ^2(D¥-hmmmtLxit. mimmm. m^tmmm. m^m^tmmm 

(S i Ny ) . ^tcLl^Z.n'bOym.Mmm^ 1 0 0 nm~2 0 0 n m®MJ?^ 
[0 0 4 8] 

02 (A) ) mi(Dm^mi 0 5iiLxit. ^^jv-f^m^^m^t.t^un. m 

^^^J?;!/ (Ta) , (Nb) . — (Hf ) , >:;;i/n-^7A 

(Zr) . (Ti) , ^CA (Cr) 1 — 5 0 n 

m L<tt5-'3 Onm. $ P> tC^f ^ L < It 5 ~ 2 0 nm) (Dmmmmxm 

v^^r i:*^T'^-5o rr-eji. bT^>^;i/ (Ta) m^m^^tc: 
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[0 0 4 9] 

fc (m^^fc^^K B4Hg; «^>fb^^^m. P 3 7 0, 1 9 8 5) 

[0 0 5 0] 

t.fc. I|2©^«i^i 0 6 i:L/T{i. ^^ibT«it®sm^^<5m2©SB^M^ 

J^r^-^-r-S^^J^S: 2 0 0-5 0 0 n m^j^J^^HT^Mv^S r h*'^l?#-g>o r:!-^ 
[0 0 5 1] 

r^ic, ix-s;;^ bv:^.^^ 1 0 8 ?:?^^bTl|2©*«)^l 0 6 $:A5r-->^b 
> :^2©^mm}«)^fe^-£>m2(DSB^Ml 0 7 a ^r^^figf-S. (02 (B)) 
, 3®^2®BB^M 1 0 7 ali, >?f- hSB?^(DJiM$:#fife-r<5 = 
[0 0 5 2] 

r^ic. i^t/'x hvx^ 1 0 8 ^3SL/fc^*MM^«©:/n-^'$:^i©^ 

«111 0 5{C^M$-&T, ^10|^^mffc5:^fe)o (EI 2 (C) ) ^©^ICD® 

1 0 9*^J^^$ti§„ 
[0 0 5 3] 

r^{c, i^e^xhvx^ 1 0 8^i^^L;t^, ??t>*IS^^'fl:^«o:/n->^$:^ 

10««IK(C^M$i±T, ^2©^^^^b2:ee)o (Ef2 (D) ) 3®^1©1^ 
M^ftTtt, m2®ie^Ml 0 7 c<^)^®lCAUTM®M^<I:% (M?LKt;i/ 

-r K (TaOx) 1 1 1 ;6^?^^!g$4l-5o l^^^^fc^ tl^Tb^o fc||l 

Ml 1 2 7b^ml©iBliM^«^!g•r•5o 
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[ 0 0 5 '4 ] 

04 (A) izmz (D) <D,^MX'm-:^t=.m^o)mi^mmm^^-r. micDmn 
m-^mmi^mmmit^nr^mmt. ^•9->f ki 1 1 a. 1 1 1 c*^a 

1 2, ^,>^;i/:r^-9--f Kl l l a. 111 b;^)^aM^tlTV^^o 1 1 

1 cif^-^^m(Dmmmitmi o 9 nm-jimxm'it^^nr^mm'v&^o 1 1 
la. Ill h-v^-^n^mmit7ivrm(Dmmmit^i 1 0 tm-x^T^fb 

^;n:tMJ|?"efeSe 3&i3. Ill a-e^^tl-SM^lil^^^^bifeJl 0 9<DTaisic 
5 — 2 0 nmgS3iALTV^So 1 1 1 b T^^$ tlSMJ^cJi A 1 ^-g-^t L 

fe^>^;i/5r^ri^>r Kt;b<l^T a tA 1 i: (D-^^^mfb^^i: ^ o T W^^ 

,111 cT'^$ti<g>MJi!ctti 1 1 axB-^n^mm^*}ijmwtr^m^X'f^\f^o 

[0 0 5 5] 

(02 (E) ) r<Di^, x-y^yif^mz^^xit. f^2(D^-hmmm<Dmm 

[0 0 5 6] 

r^lC, ^SttMl 0 4 ©^ffi§:>!f- b,|fei^jKl 0 2 b, 1 0 2 cT'gofc^^tD^ 

i^-r>fMi:^sPM^:^tiNM®^MMJisci 1 3, iiA^mm-t^. m 
3 (A) ) -r;r>(D^iintt> -r^>aA^, >^^xv K-tf>^*?£, u— if- f 

ti^x^uy. Nmomn^^ii-^-t^^nmt Lxvy^m^^r=.m^mvxM. 

[0 0 5 7] 

04 (B) {C03 (A) (Dm^xm^r^m^omizmwm^^-t. z<Dmm.(D 
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t^vit. TF't^yi-yvtmnhr^miz. mmmiti^io^. iii®t^ic# 

^LTV>^TaJf 1 1 2©M^C«JEh*^^t^JbTPP5^$tl'5 7t^?), TFTif^^it 
. ^^L-^-t-V>„ ^JfeoT. ^^m^ftifef 1 0 9 . 1 1 1 (^T:&^C#:&LTV^-5T a 

Ml 1 2^mMmz}^^^t=.limitir:&:r.tffmtL\^\ 

[0 0 5 8] 

mi&m(Dmm^^- hmmmi 02 b, 102 ct-mo^c 

3K-^:^§tfc7)®@m>f(:i^i 0 9 $:IM^5SL7^^, CHFg 
^Mv^:t K^>rx-/^>^C<J; »J l 0 9 •e3t$4^SMJ^(^T^^c#:&LTV^;t^ 
>3f;i/:t=3ri?--f F^<kt>*^>^;i/M$:|g^^-t-S)o (H3 (B) ) :^m^(Omf&X' 

1 1 i^jtiii 1 2'e^$tl<5fIJ|ic^cIlI^;3i^l?#^^?J:^y^>^^*^tl'5*'^, ffin^ 

[0 0 5 9] 

mcD^mm^n^m^i 17, 11 s^rj^^-r-Sn (as (o ) >f>r>o» 

[0 0 6 0] 

mz. 500 — 650 -c. 0. 1 ^1 2mm(Duammm^m-t. ms (d) ) 

f^v~ F i^-r ym.m ^>fv^^)y^^^yy^ \z.mm vr^^^?vmmi 

^:^)vm-^mm:^-'hv-7.m^Rx^\^^iy4ymmizmt)^^x. -y^jvtr^ms c 

D) ^(D^fiiJ<D:^\^iz^mLX^'y^vy'^^ti^o 
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[ 0 0 6 1 ] 

04 (c) izms (D) <D.^M-em-ot^^]^^o)mizmmm^B'r. i 1 1 d^- 
B^ti^mmmit^it. 1 1 1 a©— suTfe-s.. mB^ti^j^oiz. ^sm<z)* 

[0 0 6 2] 

v-7.mm. }^iy^>mm^mmt^^mmmi 2 1. i 2 2^m^-t^. m 

3 (E) ) ^e)LT. :$:#§0.?<Z)^ig©?^®{C^{t-&TFT®f^$§$:^T-r'5c. 
[0 0 6 3] 

:&i3, EI5tCH3 (E) lZi3i-f Sm^M^^-to MS (E) It. EI 5 (B) i: 

H-- efeu. 05 (B) ic^3i-tez-z' ®-e(Z)mffi#at0ii0 5 (a) icffi^ 

,05 (A) iCfei-t-^X-X' ®T'®»rm^jgSi±0 5 (B) iC^m^b, 0 5 ( 

A) izi5H^Y-Y' mx(Dmmm^:^mitm5 (o izmm-t^. 

[0 0 6 4] 

ariz:^mm(Dmmm^mm-t^ijK mz:i.n^(Dmmmizm&-^tirj:^^:iiiit 

[0 0 6 5] 

xTv^§„ :^mmm'x\±m^-^^M}\z-t^r^i^. n-mm±\zmm.mwjm^mo) 

FT (N5^^t-;VMT FT) tlTV^^o 
[0 0 6 6] 

01 O«0 6'-'9(DJ:®0tC^g^-r-g>0TSU> 01OtCfeVAT. .^,f^A 
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-A' x^m^i^h^^tfK mi oomm-^hv ^7.m^<DmmmmizmmL. 
2, m'^mmmm^i 0 3 t^m^. ^m^mmm^i 0 2, #-i-fisigi&iiii^ 7 

0 3 tt-?-tl^'tl^aEf^6 2 1, M-^f^e 0 3JCj:oT®^x'hy ^xiaj^v 0 1 
T F T 7 0 4 :^)'^J^J^$ tl, M*T F T fCtiiam«^ 6 13. #*tl^» 7 0 5 

[0 0 6 7] 

09^cfev^r. v^•m®TFT mm^h'^yVT.^) %m^2 0 0 ±izmn ^ 

tir^-fMm2 0 lJt^C?^fife$tlTV^-5o CMO Stmi^0DP5^-V:^^;i/MT FT®^ 
SOU 8 0 2 i:, ^^:^)Vm^mm8 0 3 i:, tfrfBl^mS^MM^htufH^ 

^ j\yMmm^(Dmizi&mm^m<^M^ 8 0 4 ^ 8 o 5*^?^^$tlTv^^„ 

Ttaia^-Y:^;i/?^^Mi|5c±lcii, Hi ®>?f- hmBm2 0 3 b ^H2(7)>!f- h^MS 

1 ©iB^M2 1 2 i:H2(Z)iB?^M2 O 7 b h(D«M^^t$:^LT33 y > 1^2 ©@2 

mmii.Avrm(Dmmmitm2 i 0T"^M^tlTv^•g>o -e(Z)±$:Me)iii(DMr^ 
imi^me 0 iizziy^^ viH-)\^^mi^\^x^mm.^um^mzmwtQ 04. e 
o^is^mm-^ti. ■^ib\z^(D±\zm2a:)mmmmmQQ ^f)^mm.■^i^. iB^6o 
5{c5[^mbiB^6 1 otmm-^tix. '^(Di.-^im.^xmzaym^mmmQ 1 2 

[0 0 6 8] 

W^X\t\^\^4ym.m 8 0 6, 8 0 7ii, ^^:^^;i/?^fi^MJ|!c8 0 9 grifH]^ 

^m^nmmmt.mt^^^-^^)\^mm.w^(Dm\z^mm.^mm%m8 0 8, 8 1 0 

:^^?^^$tlTV^§„ lg^g^:^:M#>tH^tCli@B?^6 0 5, 6 0 6 7!)'<g?ig $ tL, 
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[0 0 6 9] 

mm-^ h V ^^mmizmm^nt^'N^-^:^^)vmT f t (co v^T«. mi (Dmmm 
mm^mm-t^^^^tr^ cMo sm^(DN^^ :^)vmT F T tm-m^tx-:^^ 

Rz:>mwi6 0 2 ti^M^A^m^iyX\,^^o $e>tc, ^(D±iz'ms<Dmmmmm 

[0 0 7 0] 

<g> i^m. ^m. mm. Na, Fe, cr, Ai, Ta^) :^Hmmm.it. mi 
(D¥- hmmmtm2(D¥~hmmmii(Di^mizi5i^^:^mmmmtitmLxi& 

V^r LTV^-5„ S^iZ. #T F T ®^ 8 0 3 . 8 0 9, 

8 14, 8 1 5 iimi<D^-hmmm2o s h t<D^mz:jsi-^^mm. mm. m 

m^(D^U<^0:>mM^ 1X10 ^^atoms/cm^ J[^T, ^^U<lilX10 ^^atoms/ 

m (Na^) ^3i:t)f^M^M% (Fe. C r ^) 1 X 1 0 ^^atoms/cm^ 

je^TlcM^-r-g>r i:36^^?^feo ^fe, M^'f^:®l^^cMv^;tM^3^:^ (Ni) It. 
5X1 0 1'^atoms/cm^ Jg^T ii'T ^ 3 i: ^'^T ^ r r -eo^M^^iiSii S IM 

[0 0 7 1] 

&.riz. a6~9S:#fi^bT, ^mm(D^^mi^mm(Dim:^m(D-'m^nmlzm 



2 1 
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[0 0 7 2] 

0 ilbXiti^:^mm 1 7 3 7; 6 6 7X:) SrffiVN^o 

tf:^-$:fflV^TN i JSlC^Jl^-tirTN iM2 1 -km^Vfco 

me (A) ) r^tdh^ N i jf ^i^^^M$:^bTV^-g>=fc(7)T'^^^V^„ Ni@f^ 
^?I^©N immitMMmM-X 1^1 0 0 0 p pm^-r-g... 1 0 0 p 

[0 0 7 3] 

mz. 4¥^Mmmm2 o 2 ^^1 ©^^f- hmmrn^ 0 3 a s:^^6!iic?^^Lfc 
c (0 6 (B) ) :^mmmxit. 0^«:^mm(Dmmmm<D^^ y a- mi 

miZ^i)^m:M::^tVXPi/^y (Sig Hg) ^MVNTI1^5 0 nm<?)#^« 
mmmCVDmiZ^ »JMM2 0 nm<Z)MM*^e)^-5l|l <?)>?f 

^^^©^^^©aM?: 5 X 1 0 l^atoms/cm^ Jfi^T i: J: e) fC/f^^M-SSrM 

[0 0 7 4] 

^m^^^f^itm^^<Dmmiz^vm^Bit (u-^-i^^it) vxu^B^mmm 

2 0 4 $:#fe„ (06 (c) ) se>{c. ^^fi!;fc:*c:^{c$ ^ i: < u-if- 
^B^^fcS:^ToT=feJi:V^„ XeClU-if-^ (;L = 3 0 8 nm) 



2 2 
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[0 0 7 b] 

mz._ H 6 ,(D) iz^-r^ ^ izm^^mmmn^ i ©y- hmmm^ K^-f 
3 b ^m^vt=.. 

[0 0 7 6] 

mz. mmi o o nm©ii2®y- h^^M2 0 3 c ^mu^m^m^xm^h 

mi ©#«M^UTT aM2 0 6 5:2 0 nm. H 2 O^mi^i: LT 2 w t 
%<D:f.i}ZyV^J^^^mLt=.m^ 4 0 n m© A 1 mii®^MIK$!?^^-r-g>c 
T. Ix^/'X hVXi^ 2 0 8 $:?^^LTA ^ 2 ©@B?^M 2 

0 7a ^m^Lt^, mi (A) ) 
[0 0 7 7] 

^JCJC, USx^X hvx^ 2 0 8 I^S^>fL^tt<D>^D - >^$: T a!^^C 

z<Dj:mizj:<')^ AVTM<Dmmm'itm2 i o, ^y-stjhyt^v-^ K2 i iti^m 
^^fifec (07 (B) ) ni^icii, ^y^jv:^^-^^\^iz^mLt=.mm(^mm 

[0 0 7 8] 

mz. ^y^Jl^t^'fr^f V^mmm<D:ii^y^^yh:^'7.. m:^l>tCF^ 0$:fflV^ 
T X ^ > JC j: L fc >f :t > fc J; U N ^Wffi ^^-^-t^:^ 

um^:tyx:&^v y^¥- hmmm2 o 3 b, 203c &jij^$-&T?sft»ic 
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